Introduction {#Sec1}
============

Health-related quality of life (HRQoL) is an important indicator of outcome in health care. Several studies have shown that HRQoL is reduced in groups of individuals after experiencing aneurysmal subarachnoid haemorrhage (SAH) \[[@CR5], [@CR12], [@CR15], [@CR25], [@CR32], [@CR43]\]. It is, however, well established that the outcome after SAH differs widely between individuals. An early clinical marker of good outcome and recovery is normal or only slightly affected consciousness on admission, see e.g. \[[@CR35]\]. In general, poorer neurological status at admission \[[@CR24]\], depression, anxiety and fatigue in the aftermath are known to be related to decreased HRQoL \[[@CR43]\]. Furthermore, there is evidence that HRQoL is also reduced in patients with an expected good recovery \[[@CR2]\].

In general, recurrent psychiatric disorders have a negative impact on quality of life \[[@CR10]\]. Moreover, a psychiatric history has a significant impact on HRQoL after several somatic conditions \[[@CR3], [@CR14]\] and after surgery \[[@CR1], [@CR30], [@CR41]\]. We have recently shown that a lifetime history of affective and anxiety disorders increases the risk of depression and posttraumatic stress disorder (PTSD) in the aftermath of SAH (Hedlund et al., to be published). Whether or not a history of psychiatric disorder also influences HRQoL after SAH has yet to be explored.

The psychological adaptation process after stroke contains the individual's ability to cope with the stressful event \[[@CR6]\]. Coping could be described as the individual's *'*efforts to manage psychological stress' \[[@CR20]\] and is a process that varies over time and in different situations \[[@CR9]\] or as a dispositional trait \[[@CR6]\]. Coping deals with what an individual is 'thinking and doing' to handle a stressful situation and involves efforts to alter the stressful situation (i.e. problem-focused coping) as well as efforts to regulate the emotional distress associated with the situation (i.e. emotion-focused coping). Although people use both problem- and emotion-focused coping in most stressful episodes \[[@CR20]\], current research suggests that some coping strategies are more beneficial than others in order to facilitate adaptation after trauma \[[@CR27]\]. The use of active coping is associated with successful recovery after surgery \[[@CR18]\]. Other coping strategies, such as emotive, evasive and palliative coping strategies are associated with ineffectiveness in handling illness \[[@CR21]\].

Previous studies on stroke patients' use of coping strategies have involved a wide variety of coping instruments, a wide variety of assessment times and variations in study populations \[[@CR6]\]. Some studies suggest that there are no specific coping strategies used by stroke patients, while other studies indicate that there are \[[@CR6]\]. In particular, it is suggested that depressed stroke patients use coping strategies with less behavioural action than non-depressed stroke patients, which has a negative influence on their participation in the recovery process \[[@CR33]\]. Furthermore, dispositional use of maladaptive coping strategies is associated with development of PTSD after SAH \[[@CR25]\].

Taking this into consideration, we hypothesised that HRQoL after an aneurysmal SAH in patients with an expected good prognosis for recovery was related both to the type of coping used and to a history of psychiatric morbidity. We also hypothesised that a possible explanation could be that those with a history of psychiatric morbidity use different coping strategies than those without such history.

Patients and methods {#Sec2}
====================

Participants {#Sec3}
------------

Consecutive patients with acute SAH, admitted to the Department of Neurosurgery, Uppsala University Hospital between September 2002 and October 2005, were considered. For a detailed description of the Uppsala University Hospital neurointensive care protocol for patients with SAH, see \[[@CR31]\]. Inclusion criteria in the present study were: (1) Swedish speaking, (2) age between 18 and 75 years, (3) having been treated by clipping or coiling after a first time aneurysmal SAH, and (4) awake and devoid of apparent cognitive dysfunction (Reaction Level Scale (RLS85), 1--2; at the very most drowsy, but not confused) \[[@CR36]\]. Patients admitted on a temporary basis who had their main care elsewhere were not included. The clinical parameters evaluated were age, sex, the amount of blood on the first CT scan defined by the Fisher grade \[[@CR8]\], the neurological condition scored with the World Federation of Neurosurgical Societies (WFNS) scale \[[@CR38]\] and the level on the RLS85 \[[@CR36]\] assessed at admission and discharge. We also recorded if the aneurysm was treated using a surgical or endovascular technique, if intraventricular drainage was used and if treatment was given for presumed vasospasm \[[@CR31]\]. For a summary of the patient characteristics, see Table [1](#Tab1){ref-type="table"}. Table 1Patient characteristicsFulfilled criteria for inclusion129 Lost before inclusion−36Study population (*N*)93 Did not return questionnaires−34Included59Male/females16/43Mean age in years52 (SD = 8, range 35--74)RLS85 at admission  143  212  32  4 or 52RLS85 at discharge  153  25  31Fisher grade  I--II15  III--IV44WFNS at admission  146  28  31  4 or 54Type of aneurysm occlusion  Surgery21  Coiling38Work status at SAH onset  Full-time/part-time29/17  Student1  Retired4  Sick leave or disability pension8

Study design and procedure {#Sec4}
--------------------------

The study design was prospective with focus on those with an expected good prognosis. Identification of cases for the present study was based on previous literature suggesting that patients with normal or only slightly affected consciousness on admission in general belong to a group with an expected good prognosis \[[@CR26], [@CR29], [@CR35], [@CR38]\]. Inclusion criteria were therefore an RLS85 score of 1 or 2. While still in the Department of Neurosurgery, patients were approached concerning participation in the study as soon as their medical condition allowed. Those who gave informed consent were subsequently interviewed twice. The first interview was performed within the first 10 days and concerned sociodemographic data, and the second interview was performed 7 months (mean 6.8 ± 1.9; mean ± SD) thereafter and concerned psychiatric status. Three weeks before the second interview, the participants were sent the Short-Form 36 Health Survey (SF-36) and the Jalowiec Coping Scale (JCS) (see below). Non-respondents were sent a reminder at 3 weeks.

The study complied with the principles of the Helsinki Declaration and was approved by the Uppsala University Ethics Committee.

Outcome measures {#Sec5}
----------------

Psychiatric morbidity was assessed with the Structured Clinical Interview for DSM-IV, axis I disorders (SCID-I) \[[@CR7]\], which is based on operationalised criteria defined in the DSM-IV which includes a requirement that symptoms should cause clinically significant distress or impairment in social, occupational or other important areas of functioning \[[@CR34]\].The SCID-I interview identified those who fulfilled criteria for an axis I psychiatric disorder at two different times, either currently or at any time before the SAH. All patients were interviewed at a place of their own choice.

HRQoL was assessed with the 'SF-36' ([www.sf-36.org](http://www.sf-36.org)), which is a reliable and valid generic instrument measuring HRQoL on eight scales: physical functioning, role limitations---physical, bodily pain, general health, vitality, social functioning, role limitations---emotional and mental health \[[@CR37]\]. The raw scores from the eight subscales are transformed and range from 0 (poor health) to 100 (full health) \[[@CR40]\]. The Swedish version of SF-36 shows satisfactory construct and clinical validity and internal consistency \[[@CR28], [@CR37]\].

Coping was assessed using the JCS, an instrument with good validity and reliability \[[@CR13]\]. Use of coping strategies is measured on eight scales; two that are *problem-focused*: confrontative---constructive problem solving---such as facing the situation, and supportive---using support, and six that are *emotion-focused:* evasive---avoiding facing the problem, optimistic---positive thinking, fatalistic---pessimistic thinking, emotive---expressing emotion, palliative---modulating tension without direct problem confrontation and self-reliant---depending on yourself \[[@CR22]\]. The JCS contains two parts, 'use' and 'effectiveness', with 60 items in each. Due to a strong positive correlation (*r* = 0.85 to 0.95), which may indicate that the parts reflect the same aspects of coping \[[@CR21]\], only 'use' was included in the study. The responses to JCS were not included in the analysis if less than 50% of the items on each subscale were completed.

Statistical analysis {#Sec6}
--------------------

One sample *t* tests were used to identify significant difference in HRQoL between the present sample and the general Swedish population. Independent sample *t* tests were used to identify significant difference in HRQoL between those with or without a psychiatric history, defined as fulfilment of criteria for one or more psychiatric disorders at any time before the SAH or at the 7 months follow-up. As coping scale data are not normally distributed, non-parametric models were used to analyse them, e.g. Mann--Whitney *U* test and Spearman's rho.

The independent effect of covariates on HRQoL was analysed with backward multiple linear regressions with entry at *p* \< 0.05 and removal at *p* \< 0.10. Clinical parameters were adjusted for in the regressions by considering them as independent covariates, provided there was a *p* value of less than 0.25 in bivariate regressions \[[@CR11]\]. All data were analysed using SPSS 17.0.

Results {#Sec7}
=======

Out of 129 patients who met criteria for inclusion during the study period, 36 (28%) were lost before screening, three declined participation and 33 were not approached due to administrative reasons. The remaining 93 patients (72%) were included. Fifty-nine (63%) of these returned completed SF-36 questionnaires and 53 (57%) returned completed JCS questionnaires. There were no statistically significant differences between the included patients and the remaining eligible cases regarding age, sex, RLS85 at intake or discharge, Fisher grade or WFNS (data not shown).

Thirty patients, 51% of the patients, turned out to have a psychiatric history, either before and/or after the SAH (Table [2](#Tab2){ref-type="table"}). Affective and anxiety disorders were equally common, each affecting close to a third of the patients. Seven of these 30 patients had ongoing antidepressant therapy at the SAH onset. Table 2Prevalence rates of psychiatric diagnoses in 59 patientsAny time before SAHAt 7 months follow-upA psychiatric history at any time*N*%*N*%*N*%Any affective disorder183112202136Any anxiety disorder122016272034Psychosis UNS120012Any substance use disorder71212712Eating disorder121212At least one axis I disorder264422373051*N* number of patients

At 7 months after SAH, only six out of the 30 patients with a psychiatric history had returned to work, whereof two worked part time. Five had received psychotropic medication and/or psychological treatment due to SAH-related psychiatric sequels.

Viewed as a group, and in line with previous studies \[[@CR5], [@CR15], [@CR25]\], patients with SAH had a significantly lower HRQoL in all eight domains of the SF-36 compared to the general Swedish population (Table [3](#Tab3){ref-type="table"}). The lower HRQoL was almost entirely in the subgroup of patients with a psychiatric history. Thus, those without a psychiatric history had a lower HRQoL in only one of the eight domains, the physical domain role---physical, while those with psychiatric morbidity experienced a lower HRQoL for all eight domains. When comparing those with and those without a psychiatric history, there were significant differences in HRQoL for all but one of the eight domains, physical functioning (Table [3](#Tab3){ref-type="table"}). Table 3Health-related quality of life in patients with aneurysmal subarachnoid haemorrhage presented for each domain and for those with and without a psychiatric history at any timeDomainNormative data^a^SAH patientsAllWithout psychiatric historyWith psychiatric historyPhysical functioning87.9 (19.6)74.9 (24.2)\*\*\*81.4 (22.4)68.6 (24.6)\*\*\*Role---physical83.2 (31.8)43.6 (44.9)\*\*\*60.3 (46.1)\*27.5 (38.0)\*\*\*(b)Bodily Pain74.8 (26.1)65.2 (28.3)\*73.7 (31.1)57.2 (23.3)\*\*\* (a)General health75.8 (22.2)65.9 (22.3)\*\*\*74.6 (22.8)58.1 (18.9)\*\*\* (b)Vitality68.8 (22.8)52.5 (26.7)\*\*\*68.0 (22.7)38.0 (21.7)\*\*\* (c)Social functioning88.6 (20.3)76.1 (26.7)\*\*\*88.8 (23.7)63.8 (23.8)\*\*\* (c)Role---emotional85.7 (29.2)57.9 (43.4)\*\*\*79.8 (34.4)36.8 (41.2)\*\*\* (c)Mental health80.9 (18.9)66.6 (24.8)\*\*\*81.7 (17.4)52.5 (22.4)\*\*\* (c)*N*8,930592930Mean (SD) is shown^a^Norms for the general Swedish population, Sullivan M, Karlsson RA, Ware JE Jr, 1994, SF-36 Hälsoenkät (Swedish manual and interpretation guide)®\**p* \< 0.05, \*\**p* \< 0.01 and \*\*\**p* \< 0.001 denote a significant difference vs. normative population-based data. Similarly (a), (b) and (c) denote differences between those with and those without psychiatric morbidity

As seen in Table [4](#Tab4){ref-type="table"}, HRQoL was strongly, but differentially, correlated to the use of coping. The more physical domains physical functioning, role---physical and bodily pain were, thus, less affected by the use of coping than the more mental domains, mental health, role---emotional, social functioning and vitality. The emotional coping styles, evasive, emotive and palliative, affected all SF-36 domains more than other coping styles. Table 4Non-parametric correlations between SF-36 domains (columns) and coping scales (rows)Physical functioningRole---physicalBodily painGeneral healthVitalitySocial functioningRole---emotionalMental healthConfrontative−0.15−0.25−0.26−0.23−0.32\*−0.33\*−0.18−0.32\*Evasive−0.43\*\*−0.44\*\*\*−0.47\*\*\*−0.46\*\*\*−0.64\*\*\*−0.55\*\*\*−0.45\*\*\*−0.73\*\*\*Optimistic−0.17−0.20−0.16−0.15−0.35\*−0.25−0.20−0.38\*\*Fatalistic−0.28\*−0.27−0.35\*−0.38\*\*−0.50\*\*\*−0.47\*\*\*−0.35\*−0.52\*\*\*Emotive−0.40\*\*−0.43\*\*\*−0.42\*\*−0.52\*\*\*−0.61\*\*\*−0.60\*\*\*−0.43\*\*−0.69\*\*\*Palliative−0.39\*\*−0.41\*\*−0.45\*\*\*−0.44\*\*\*−0.62\*\*\*−0.53\*\*\*−0.43\*\*−0.65\*\*\*Supportive−0.22−0.24−0.34\*−0.40\*\*−0.39\*\*−0.36\*\*−0.16−0.44\*\*\*Self-reliant−0.31\*−0.20−0.32\*−0.30\*−0.41\*\*−0.42\*\*−0.12−0.47\*\*\*Spearman\'s rho is shown\**p* \< 0.05; \*\**p* \< 0.01; \*\*\**p* \< 0.001

The most used coping styles were the problem solving style confrontative, and the emotional styles optimistic and self-reliant. The least used were the emotional styles evasive, fatalistic, emotive and palliative and the problem solving style supportive. Those with a psychiatric history used more coping than the remainder with respect to all emotional coping scales, but not for the problem solving scales confrontative and supportive (Table [5](#Tab5){ref-type="table"}). The difference was most pronounced for the coping styles evasive, fatalistic, emotive and palliative. Table 5Use of coping in all patients and divided into those with and without psychiatric historyAllWithout psychiatric historyWith psychiatric history*N* = 53*N* = 28*N* = 25Confrontative1.23 (0.88)1.05 (0.99)1.44 (0.72)Evasive0.93 (0.66)0.62 (0.61)1.27 (0.54)\*\*\*Optimistic1.72 (0.88)1.41 (1.01)2.07 (0.56)\*Fatalistic1.08 (0.78)0.81 (0.75)1.40 (0.74)\*\*Emotive0.62 (0.60)0.39 (0.50)0.86 (0.63)\*\*Palliative0.79 (0.57)0.55 (0.53)1.06 (0.48)\*\*\*Supportive0.77 (0.68)0.63 (0.61)0.92 (0.73)Self-reliant1.28 (0.80)0.99 (0.82)1.59 (0.67)\*Mann--Whitney *U* test*N* number of patients\**p* \< 0.05; \*\**p* \< 0.01; \*\*\**p* \< 0.001, all vs. patients without psychiatric history

Finally, an attempt was made to use a multiple regression strategy to reveal to what extent the use of coping and the presence of a psychiatric history were independently related to the different HRQoL domains (Table [6](#Tab6){ref-type="table"}). Table 6Final models in backward multiple regressions with health-related quality of life assess the domain scores in SF-36 as dependent variables and use of coping, the presence of a psychiatric history and clinical predictors as independent variablesSF-36 domainIncluded covariates*B* coefficient*p* valueAdj. *R*^2^Physical functioningEvasive−12.30.0120.10Role---physicalEvasive−30.60.0010.18Bodily painEvasive−20.0\<0.0010.21General healthEvasive−16.5\<0.0010.21VitalityEvasive−18.2\<0.0010.47Psychiatric history−20.30.003Social functioningEmotive−18.60.0010.34Psychiatric history−16.50.015Role---emotionalPsychiatric history−39.20.0010.34Emotive−19.40.034Mental healthEvasive−33.9\<0.0010.71Psychiatric history−18.6\<0.001RLS85^a^−10.10.025Optimistic13.2\<0.001Only covariates with *p* \< 0.25 in simple regressions were included in the analyses^a^Dichotomised RLS85 = 1 vs. RLS85 \> 1

In those regressions, the explained variance was higher for mental domains, e.g. an adjusted *R*^2^ of 0.71 for mental health and 0.34 for each social functioning and role---emotional, compared to an adjusted *R*^2^ of 0.10 for physical functioning and 0.18 for role---physical. Furthermore, evasive coping itself or emotive coping in combination with the presence of a psychiatric history were the covariates significantly related to most SF-36 domains. A clinical covariate was only included in the final model for mental health, where a high RLS85 at intake was significantly related to a worse HRQoL concerning mental health, e.g. symptoms of anxiety and depression at 7 months.

Discussion {#Sec8}
==========

The present study shows that most of the reduction in HRQoL seen in patients suffering from SAH 7 months previously occurs in those with a previous or current psychiatric history. The reduction of HRQoL is above all correlated to the use of emotional coping strategies and more so in the group with a psychiatric history.

Association between psychiatric morbidity and HRQoL {#Sec9}
---------------------------------------------------

Mood disturbances after SAH, neuroticism and passive coping have been associated with low HRQoL in previous studies \[[@CR43]\]. The findings of the present study indicate that a psychiatric vulnerability as such is also considerably associated with decreased HRQoL. In the present study, we defined psychiatric vulnerability as those who at any time before SAH, or at the 7 months follow-up, fulfilled criteria for any psychiatric disorder. It may be argued that the state effect of an ongoing psychiatric disorder at 7 months would solely explain the associations seen. However, using a more restrictive definition, only including those who had fulfilled criteria for a psychiatric disorder before SAH, similar associations were found (data not shown). With an even more restrictive inclusion, only including those who fulfilled criteria at any time before SAH, but not at the 7 months follow-up, those with a psychiatric vulnerability still had significantly worse HRQoL for the more mental domains mental health, role---emotional, social functioning and vitality, but not for the remaining four domains (data not shown). These results suggest that the vulnerability to having a psychiatric disorder in itself is related to a worse HRQoL with respect to mental domains, even if there is no current ongoing disorder. They also suggest that an ongoing psychiatric morbidity generalises this effect also to more general, or physical, domains of SF-36. A clinical consequence is that it is important to identify those with a psychiatric history, irrespective of whether there is ongoing psychiatric morbidity, in order to optimise the resources to give optimal support during follow-up.

Coping and relation to HRQoL {#Sec10}
----------------------------

Several studies with respect to the use of coping over a wide range of medical conditions show similar results to those of the present study \[[@CR19], [@CR21]\]. Coping has been thoroughly investigated after burn injuries, which may serve as a model for conditions with a sudden onset, a threat to life and varying degrees of sequels, i.e. a very similar situation to that which individuals with SAH are faced with. In that study, avoidant coping, i.e. evasive coping, was strongly related to bad perceived outcome after many years, while a coping characterised by much emotional support reflected a better perceived outcome \[[@CR16]\]. Furthermore, cluster analysis showed that the individuals who predominantly used avoidant coping, 'avoidant copers', did worse than those who generally used all possible coping styles to a great extent, 'extensive copers', and that the so-called *adaptive copers* did best \[[@CR42]\]. In the present study, all coping scales were either statistically negatively related, or not at all related to HRQoL. In other words, those with a low use of coping in general did the best. A putative explanation could be that those with less SAH-related problems experienced their overall situation less stressful, and therefore utilise less coping. Furthermore, the strategies, evasive, palliative and emotive, were those with the strongest relation to bad HRQoL. Use of those strategies will therefore be associated with a poor HRQoL.

Association between psychiatric history and coping {#Sec11}
--------------------------------------------------

Three of the least used coping scales, evasive, palliative and emotive, were considerably more used in those with a psychiatric history. This is in line with the fact that it has been suggested that the use of evasive coping has a negative relation to individuals' ability to handle psychological, social and existential aspects of life \[[@CR21]\]. It is also in line with a weaker sense of coherence \[[@CR17]\] and with the fact that the use of palliative coping is negatively associated with individuals' ability to handle psychological aspects of life \[[@CR21]\].

It was previously shown that patients with SAH use slightly more social/emotional coping than controls \[[@CR39]\], but also that the coping used was highly related to patient characteristics unrelated to SAH. In the present study, an increased use of emotional coping was seen in those with a psychiatric history when compared to those without a psychiatric history.

Another issue is that individuals tend to employ problem-focused coping when appraising a situation as changeable, while stressors that are perceived as less controllable prompt more emotion-focused focusing \[[@CR9]\]. In the present study, the problem-focused confrontative coping style was one of the top three most often used coping styles, and it was not related to a psychiatric history.

Methodological limitations and strengths {#Sec12}
----------------------------------------

We note some methodological limitations of the study. First, only 93 (72%) of all eligible 129 patients were invited, another ten dropped out before the SCID-I interview, and finally only 59 patients returned the questionnaires. It can therefore not be ascertained that the subgroup investigated by us is fully representative of the entire group. Patients that were not included due to administrative reasons appeared during vacation season. As there is no seasonal variation in having an SAH, there is nothing that suggests a selection bias in that group. However, previous data on the characteristics of persons that drop out from studies suggest that they are expected to have a heavier psychosocial burden \[[@CR4], [@CR23]\]. If this is true in this study as well, it implies that the differences observed between those with and without a psychiatric history would be even more pronounced.

Since coping and current psychiatric morbidity were cross-sectionally analysed, the results obtained do not assure a causal relationship between these variables.

A considerable strength is the careful procedure with which psychiatric disorders were diagnosed using the SCID-I. This instrument is based on DSM-IV criteria for psychiatric disorders, possesses high reliability and validity and constitutes a more accurate assessment tool for psychiatric disorders than self-rating questionnaires. Moreover, the instruments used to assess HRQoL and coping show satisfactory psychometric properties. Specifically, SF-36 is considered to be a useful measurement of HRQoL in SAH patients \[[@CR32]\].
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**Comments**

In their paper, the authors wanted to test if HRQoL after SAH is related to the type of coping and the history of psychiatric morbidity. They hypothesised that patients with a history of psychiatric disease use different strategies than those without history. They finally could include 59 patients in the prospective study and found that most of the reduction of HRQoL occurs in patients with a former psychiatric history. This is an interesting study showing that prior psychiatric history has an influence on the outcome after SAH on a quite personal level for the patient. This study is in line with many others that emphasise that the sequelae of SAH for the single patient have many aspects and that these are to be seen in the context of earlier patient\'s history.

Alexander Brawanski
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It is nicely shown in the present study that SAH patients have lower HRQoL than the general population and almost entirely in the subgroup of patients with a previous psychiatric history. This makes sense. SAH is a devastating and seemingly sudden illness in working-age people with high morbidity and mortality. Those who survive often have cognitive or other neurological deficits and may not be able to work despite showing relatively good performance at a neurosurgeon's out-patient visit after treatment. If we had unlimited resources, all SAH patients would undergo neuropsychological testing before the out-patient visit to exclude memory or psychological disorders. During a short out-patient visit, they may go unnoticed by a neurosurgeon if family members do not provide us other information. Going back to normal activities and work before the patient is ready may lead to difficulties and thereafter even for increased depression in patients. Especially SAH patients with a previous psychiatric history should therefore be thoroughly examined and further treatment and rehabilitation provided at an early phase.
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